companies with intensive R&D activities a further increase in this R&D investment can be expected.
<Fig. 1 here> In spite of a high level of education, the number of highly qualified industrial researchers and developers in Switzerland is limited. Large countries such as the USA and Japan have several times as many R&D employees (Fig. 2) . Technology-based companies such as ABB, Hoffmann-La Roche, or Novartis therefore increasingly tap the resources of this foreign know-how. Traditional innovation processes in which a product is developed in the company's home country and then manufactured in lowwage countries occur less frequently. Instead, transnational projects with teams distributed around the world are becoming more significant.
<Fig. 2 here>

Low Acceptance of Technology Can Stimulate Innovation
In highly-developed industrial countries a decline in public acceptance of certain technologies, and the low regard of society for technological achievements in general, can lead to the transfer of R&D to other countries. Low acceptance of technology can result in restrictive legislation in relation to R&D activities or, indirectly, in conditions which do not stimulate innovation. The dangers of R&D as perceived by society lead to high costs within the company, whose amount varies from country to country. Genetic engineering and experiments on animals are currently at the center of public debate.
However, when discussing where to locate R&D it is often forgotten that a critical public attitude to technology can actually encourage innovation. China has the most stringent environmental regulations for foreigners, which can lead to rapid nationwide 4 convergence on these standards. This encourages the development of dominant designs which become a de facto standard. Germany's strict environmental regulations are one of the reasons for its leading position in the field of environmental technology. Californian exhaust gas regulations have worldwide acceptance as the target standard for exhaust gas emission in the automobile field (Boutellier 1996).
California's strict safety and environmental regulations have turned the USA into ABB's key market for the development of transformers. The resistance to earthquakes and freedom from oil required in California caused ABB to base their development of a transformer suitable for the "triadic" American, European, and Japanese markets there. A high level of technological awareness, and timely criticism of a specific technology, can prevent a subsequent cost-intensive changeover to a different technology. It is therefore only at a superficial level that a lack of technological acceptance appears to put highly-developed industrial countries at a disadvantage to emerging countries in relation to the location of R&D. A low degree of acceptance of technology can also stimulate innovation.
Technology Alone is no Guarantee of Project Success
In many companies transfer of R&D activities abroad has led to duplication of development and global inefficiency. To reduce this effect R&D locations must concentrate more on their individual core competences and cooperate more closely between locations. Each location must focus on the components or technologies for which it possesses the highest level of competence in the R&D network. The greater division of work, in which each location no longer develops everything itself, permits concentration of resources. At the same time, however, this leads to an internationalization of innovative processes. To develop a new system several locations must pool their resources. Within a project there must be more interdisciplinary cooperation than there has been in the past. Process-oriented teams must be able to overcome boundaries of location and specialism. These teams form an overlaying organizational structure which encourages a company's long-term innovative capability. At the same time, however, they create conflicts with classical line organization structures. Open communication and common values (vision/mission) can reduce these conflicts.
<Fig. 3 here> Process structures and information technologies which extend beyond national boundaries are essential prerequisites. However, tailor-made processes and extensive use of state-of-the-art communications technologies do not lead to the desired project success if the human factor is neglected.
<Fig. 4 here>
International Personnel Transfers for Common Knowledge Base
If it is necessary to communicate knowledge from one project location to another, and if the knowledge is of a type which cannot easily be coded ("tacit knowledge"), this can be achieved most effectively by transferring employees. Intensive job rotation from location to location is the basis for worldwide R&D networks and international Visiting researchers are R&D employees from a foreign location who are sent to the research headquarters to gain central research knowledge. At the giant Japanese chemical company Kao, for example, an 18 month development project for hair treatment cosmetics was carried out. Whereas projects of this nature were formerly always carried out in the company's home country, they now meet the demands of foreign markets for development activities to be carried out locally, as hair, and hair care, vary from country to country! The pre-development, conceptualization phase still takes place at the research center in Tokyo, but product development activities (implementation) are carried out at the hair cosmetics competence center in Darmstadt (Germany). Reciprocal transfer of employees ensures continuity of personnel, and complete transfer of knowledge, when the project is handed over from research to development (Fig. 6 ).
<Fig. 6 here>
Technology agents from development areas are frequently sent to production locations to support the transfer of technology. At Nestlé transfer of technology from the R&D locations to production locations takes place within the legally independent technology company Nestec. This company owns the patents and trademarks. Knowhow transfer is handled by means of long-term technical assistance contracts. This multilateral learning is of central significance in international R&D projects (Fig. 7) .
Development of international project leaders becomes a major priority.
<Fig. 7 here>
Companies such as ABB, IBM and AT&T use staff transfers systematically as a means of developing employees' intercultural competence. There is an increasing requirement for "global managers". These trends in the internationalization of R&D processes present new challenges to human resources management. The activities of finding, administering, and developing R&D personnel are no longer restricted to a single location but have to be coordinated worldwide.
Project Leader Careers Must be Given Greater Emphasis
Well-qualified project leaders often insist on moving into a line management function as this carries higher status. This is in contrast to the ever-increasing need for project orientation. The consequences are inefficient allocation of employees, and frustration for the individuals concerned. In view of this, one of the most important aspects of personnel development in R&D is to facilitate special project leader careers parallel to classical line management career paths. Financial incentives, formal increase in the status of project leaders, and guidance towards appropriate career springboards for the individual, are appropriate methods. Bosch, the automobile component supplier, has a motivating dual-career structure which enables successful project leaders to achieve promotion systematically by leading increasingly significant projects. Employees 
Cultural Diversity as Opportunity
The internationalization of innovation processes demands an ever higher degree of social competence from project leaders. Misunderstandings resulting from language barriers and sociocultural differences are everyday occurrences and dominate apparently factual discussions. Cultural diversity can, however, also open up opportunities. Certain types of ability are correlated to particular cultures: British inventiveness, for example, or American and Japanese pragmatism. According to the head of R&D at Hitachi Europe the underlying consideration in the internationalization of R&D is the conviction that mixing western and Japanese mentalities achieves high quality R&D results faster.
However, cultural diversity alone is no guarantee of faster innovation. For innovation to be stimulated, culturally sensitive management is also required. "The approach to diversity and not the diversity itself determines the actual positive and negative outcomes" (Lane, Di Stefano 1992) . A first step is recognition of the culturally dependent differences which, however, are not restricted only to regional cultures (Fig. 8) . 
Management Concepts Almost Impossible to Transfer
Japanese team management is strongly characterized by horizontal information flow structures which facilitate integrated working and team decisions. To understand the success of Japanese team management it is important to have some insight into Japanese mentality and logic. Whereas western logic is mainly Aristotelian in its nature the Japanese way of thinking is based more on a morphogenetic approach to logic which encourages heterogeneity. This enables Japanese teams to see interrelationships between experiences, and overlaps between design concepts, and to achieve conceptual cross-fertilization. It is exactly this difference in thinking that makes it difficult to apply Japanese team management to R&D teams accustomed to thinking in the western manner.
In multicultural teams a clear sense of direction must be established at the beginning of the conceptualization phase (Fig. 9) . After an initial period of euphoria over the internationalism of the project there is a drop in team morale; communication problems, and different styles of working and decision-making, lead to a culture shock. If the project leader does not succeed in building up trust in the early phases of the project, and holding the team together by a common vision, there is a risk that the project never gets off the ground. Especially at the beginning of international projects it is important to give priority to trust-building measures and team development. For this purpose a sociable evening out together is usually far more effective than anything that can be achieved with electronic communication.
<Fig. 9 here>
To turn a working group that merely agrees the tasks to be done into an efficient team requires cultural assimilation. Team morale can be significantly improved if the team members learn cultural tolerance and acceptance. Seminars for intercultural learning, and training in common methods, carried out before the project starts, can be beneficial for this purpose. If the project leader is successful in stabilizing team morale at a high level, the cultural diversity can lead to totally unexpected impulses of creativity and innovation.
Building up mutual trust and respect is of central importance. Trust is especially significant in development projects, where uncertain information and wild ideas have to be brought in at an early stage. It is essential for the internationally operating team to be protected from in-company conflicts between locations, such as regional budget maximization or individual countries' autonomy. This can only be achieved by faceto-face meetings, which means that, despite all the available information technology, managers of international R&D projects will continue to spend a large amount of their time traveling. From the team management point-of-view information technology can do no more than extend the "half-life of trust". • Foreign specialists: e.g. "Fellows" at IBM Research Center, Rüschlikon.
Expatriates
• Improve individual social competence ("cultural experience").
• Diffusion of HQ knowledge (especially in "technology-intensive" companies such as Bosch.
• Knowledge transfer with handover of project from research to development.
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• Introduction of new technologies, support with scaling up, technology transfer.
Manufacturing Specialist
• Simultaneous engineering, early involvement of later production locations.
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Fig. 7:
Multilateral learning increases the long-term rate of innovation. 
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